非線型特異1階偏微分方程式と有理形係数の形式解 (Resurgent Functionsと合成積方程式) by 山根, 英司
Title非線型特異1階偏微分方程式と有理形係数の形式解(Resurgent Functionsと合成積方程式)
Author(s)山根, 英司










$(tD_{t}-\rho(X))u=ta(X)+c_{2}(X)(t, tDtu, u, D1u, \ldots, D_{n}u)$
.
$\mathrm{b}$ U $\rho(x)$ $x=0$ ,u(t, $x$ ) $=$
$\sum_{m=1}^{\infty}u_{m}(x)t^{m}$ , $u_{m}(x)\in O_{x=0}$ – R..G\’erard
, $(t, x)=(\mathrm{O}, 0)$ .
.
, $x=0$ $\rho(x)$










$u(t, x)= \sum_{m=1}^{\infty}u_{m}(x)t^{m}$ $u_{m}(x)$




$0<|x|<1$ , $u_{m}(x)$ , $u(t, x)= \sum_{m=1}^{\infty}u_{m}(x)t^{m}$
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,u3(x) $g+1$
$(2+x^{\mathit{9}})u_{4}(x)=2u_{1}’(X)u’(\mathrm{s})X+\{u_{2}’(x)\}^{\mathit{2}}$
, 1 $g+2$ , 2 $2(g+1)$ $u_{4}(x)$
$2(g+1)$ us $(x)$ ,
, $rn\geq 2$ $u_{m}(x)$ $x=0$ ,




, $\sum_{m=1m}^{\infty}u(X)t^{m}$ $|t|<\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}|x|S\pm 2\underline{2}$ ,
, ( $O$ ) ,
2
1 :
$(tD_{t}-\rho(X))u=ta(x)+G_{2}(x)(\iota, tDtu, u, D_{1}u, \ldots, D_{n}u)_{\circ}$ (1)
$(t, x)\in \mathrm{C}_{t}\cross \mathrm{C}_{x}^{n},$ $x=(x_{1}, \ldots, x_{n})$ , $D_{t}=\partial/\partial t$ , $D_{i}=\partial/\partial x_{i}$ , $\rho(x)$ $a(x)$
$\mathrm{C}_{x}^{n}$ $D$ , $G_{2}$
$G_{2}(x)(t., z, X0, x1, \ldots, x_{n})=\sum_{\alpha p+q+||\geq \mathit{2}}apq\alpha(_{X)zx_{0^{0}n^{n}}^{\alpha}}\iota^{pq}\cdots \mathrm{x}\alpha,$
$|\alpha|=\alpha 0+\cdots+\alpha_{n}$ ,
$a_{pq\alpha}(x)$ $D$ ,
$p+q+|| \geq 2\sum_{\alpha}\sup_{x\in D}|a_{pq\alpha}(x)|t^{p}ZqX_{0^{0}}\alpha\ldots x^{\alpha_{n}}n$
( $(t, z, X0, \ldots, X_{n})$
$u(t, x)$ , $u(\mathrm{O}, x)\equiv 0$ (1)
well-defined
[1]
1 (G\’erard- ) $x^{\mathrm{o}}\neq 0$ $D$ $\rho(x^{\mathrm{o}})\not\in \mathrm{N}^{*}=\{1,2,3, \ldots\}$
, (1) $u(t, x)= \sum_{m\geq 1}u_{m}(X)t^{m}$, $u_{m}(x)\in \mathcal{O}_{x=0}$
$|t|$ + , $u(\mathrm{O}, x)\equiv 0$ $u(t, x)$




$u_{1}(X)= \frac{a(x)}{1-\rho(x)}$ , (2)
, $m\geq 2$
$(m-\rho(X))1l_{m}(x)$
. $=$ $f_{m}(u_{1}(x),$ $2u_{\mathit{2}}(x),$ $,$ . . $(m-1)um-1(X),$ $u1(x),$ $\ldots$ , $u_{m-1}(x)$ ,
$D_{1}u1,$
$\ldots,$ Dunl, $\ldots,$ $D_{1}u_{m-1},$ $\ldots,$ $Dunm-1,$ $\{a(pq\alpha x)\}_{pq1}++\alpha|\leq m)_{\circ}$ (3)
, 1
$\not\in_{)}\text{ }\rho(X)0\in \mathrm{N}^{*}$ , generic $m$ , $u_{m}(x)$ $x=x$
, $(0, x)\circ\in \mathrm{C}_{t}\cross \mathrm{C}_{x}^{n}$ $u(\mathrm{O}, x)\equiv 0$
:
$\rho(0)\in \mathrm{N}^{*}=\{1,2,3, \ldots\}$ , $\rho(x)\not\equiv\rho(0)_{\circ}$ (4)
, $V=\{\rho(X)=\rho(0)\}\subset \mathrm{C}_{x}^{n}$ 1
(1) $V$ $u(\mathrm{O}, x)\equiv 0$ – ,V generic
,
$d(x)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(X, V\cup\partial D)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, V)$
dist $(x, Z)$ ( $x$ $Z\subset \mathrm{C}_{x}^{n}$ 2
$x$
$\rho(x)-\rho(\mathrm{o})$ $x=0$ $g$ , :





$|u_{m}(x)|\leq C_{m}d(X)^{-S_{m}}$ $(m\geq M)_{0}$ (6)
$C_{m}$ , $s_{m}(m\geq M)$ $s_{M}=g$
1 $M\geq g+2$ $s_{m}=m+g-M$ $(m\geq M)$
$M<g+2$ $s_{\ell M+k}=P(g+2)+k-2$ $(P\geq 1,0\leq k\leq M-1)$
81
, $s_{m}\sim 7n$ , , $s_{m} \sim\frac{g+2}{M}$
,
2( )
(i) $\rho(0)\geq g+2$ , $u(t, x)= \sum_{m\geq}1u_{m}(x)t^{m}$
I $<Cd(X)$ , $x$ ,
, $u(\mathrm{O}, x)\equiv 0$
(ii) $\rho(0)<g+2$ , $u(t, x)= \sum_{m\geq 1m}u(X)t^{m}$
$|t|<Cd(x) \rho a\pm(0\frac{2}{)},$
$x$ ,
, $u(\mathrm{O}, x)\equiv 0$
$C$ $\rho(x)fa(x)$ $G_{2}(t, z, x_{0,1,\ldots,n}XX)$
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